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i'he type  A -  r e d  c o l o r  au ro ree  c o n s t i t u t e  a r e l a t i v e l y  

rare phenomenon i n  t h e  polar a u r o r a  zone (TIurmnsk s t a t i o n ) ,  

even  i n  t h e  y e a r  or" s o l a r  a c t i v i t y  maxirim, by coripar ison n i t h  

t h e i r  o b s e r v a t i o n s  a t  l o w e r  l a t i t u d e s  o r  n e a r  t h e  p o l a r  zone 

i t s e l f  [l]. It is g e n e r a l l y  we l l  lmovm t h a t  s u c h  a u r o r a e  a r e  due 

t o  enhanceaen t  of r e d  oxygen l i n e s  )i 6300- 6264 A r e l a t i v e  t o  t h e  

g r e e n  l i n e .  The i n c r e a s e  i n  i n t e n s i t y  o f  t h e  l i n e s  1 FG N 2  i n  t h e  

t y p e  A r e d  a u r o r a e  does  n o t  corresporld t o  r e a l i t y .  I n  s p e c t r a  

o b t a i n e d  w i t h  t h e  a i d  o f  a c-i80=s c a n e r a  r i i t h  a ten- i r inu te  expo- 

s u r e ,  t h e  first p o s i t i v e  n i t r o g e n  sys t em i s  n e v e r  r e v e a l e d  i n  

s u c h  t y p e  01 glows. 

0 

20 t h e  c o n t r a r y ,  c o r r e l a t i n z  w i t h  t h e  g r e e n  oxygen l i n e  

5577:, t h e  l i n e s  1 NG N; may have a s i g i f i c a n t  i n t e n s i t y .  
-. I n  t h e  c a s e  iihen t h e  r e d  glow is  observed  i n  t w i l i g h t ,  i. e .  when 

i t  is  i n  t h e  s u n l i t  r e g i o n ,  an anomclous development of l i n e s  

1 i j G N 2  r o t a t i o n a l  s t r u c t u r e  t a k e s  plc.ce, vjhich i s  n o t i c e a b l e  even  

i n  t h e  C-180-S s , e c t r a  ;-rith a 50 A r e s o l u t i o n .  iihen t h e  r a t i o  

I h 6300 AII h 5577 A?2, hydrogen er? i sz ion  i s  n e v e r  observed  i n  t h e  r e d  

+ 
0 

r;lo;;s C3J. 
Amons r e d  c ; lom of  t h e  A-type t h e  a u r o r a  o f  11 Feb. 1958, 

g r a n d i o z e  i n  i t s  s c c d e  and b r i g h t n e s s ,  and obPerved i n  t h e  , g r e a t e r  

?art o f  o u r  p l z n e t ,  occui3ies a p a r t i c u l a r  s $ o t .  N t k o u g h  d.1 b a s i c  

laws i n h e r e n t  t o  type-A r e d  ~ l o r s  a r e  h e r e  f u l l y  pre c r v e d ,  i t  
clescrves a s p e c k 1  a t t e n t i o n  . o / .  . 



. 
a t  k e n t i o n ,  for no s i i i l a -  phenoxeiia I e r e  observed  i n  t h e  i:urmansk 

r e g i o n  s i n c e  t h e  ' o e & m i n z  o f  I G Y  till t h e  y e : e n t  t i n e .  

There a r e  p u b l i s h e d  r.orks devoted  t o  t h e  11 F e b r u a r y  1958 
a u r o r a .  Thus ,  Tor exanple  , numerous s p e c t r o p a n h i c  and -+Aiotonetr ic  

i n v e s t i s a t i o n s  o f  v a r i o u s  p h a s e s  01 t h e  a u r o r a  c a r r i e d  o u t  a t  low 

l a t i t u d e s ,  have been d e s c r i b e d  i n  r e f e r e n c e s  c 4 -  87. ,. s e r i e s  o f  

i n t e r e c , t i n g  p a p e r s  7. e r e  a l s o  devoted  t o  a n a l y s i s  o f  t h ; t  a u r o r a  

a c c o x i i i r  t o  o b s e r b E t i o n s  made n e a r  tke zone o f  p o l a r  a u r o r a e  [ g  - llJ 
, - ~ ~ ~ e v e r  t h e  o b s e r v a t i o n  t i m e  encompasses i n  t h i s  c a s e  t h e  f u n d a n e n t a l  

and t h e  f i n a l  s t a g e  of  t h e  ~ u r o r a .  

-- 

I i n  i:ur!nansk, p e r  c o n t r a ,  i t  xis p o s s i b l e  t o  r e x i s t e r  o n l y  

t h e  i n i t i , d  ?base of  t h a t  a u r o r a  ( 01 00 t o  05 00 hours GITT on 11 Feb. 

1955), f o r  t h e  s u n r i s e  p r e v e n t e d  i t s  f u r t - - e r  obze- vakion.  The c u r r e n t  

vrork i s  p r e c i s e l y  devoted  t o  t h e  a n a l y s i s  o f  t h a t  m a t e r i a l .  

60 s p e c t r a  w i t h  2 ,  1 0  and 1 2  minute e x p o s u r e s  were o b t a i n e d  

d u r i n ?  t h e  n i y h t  from 10 t o  11 February  w i t h  t h e  a i d  o f  a C-1cO-S 

s p e c t r a l  ca , i e r a  w i t h  a 5 C 1  r e s c l u t i o n .  ,,t t h e  b e x i n n i n g  g r e e n  glow 

o f  r:ieGiuu i n t e n r i t y  \:as n o t e d ,  b u t  i t s  p h o t o g r a 9 h i n g  t'i'jzs at  t i n e s  

p r e v e n t e d  by b l i z z a r d s .  On account  Oi t h a t ,  an i n s i p n i i i c s n t  E rt  

o f  t h e  s l i t  r e s u l t e d  plugged by a deiize snow c r u s t ,  and t h e  s o u t h -  

e r n  p e r c e l  oi t h e  Sky ( 0 -  45') t h u s  f a i l e d  t o  r e T i s t e r  i n  all t h e  

s2x  c tra.  

Cnly  57 s p e c t r a  had d i r e c t  bcarin,g on t h e  i n v e s t i r r F t e d  a u r c r a .  - 
:hey s e r e  obt:  i n e d  between 23 33 and 04 57 h o u r s  GTT. The C-150 ,and CZ 

p h o t o g r a -  h i c  c a n e r a s  began t i ieii-  o T e r a t i o n  o n l y  sometime a f t e r  02 08 

h a m s ,  t h u s  u n P o r t u n a t e l y  t h e  t.ihole sequence o f  a u r o r a  development 

c o u l d  n o t  be f o l l o r e d  w i t h  t h e i r  h e l p .  The p r o c e s s i n g  o f  t h e  a v a i l a b l e  

caierad C-180 and CZ m a t e r i d .  a t t e s t s  t o  t h e  f a c t  t h a t  t h e  i n t e n s i -  

t y  o f  a l l  ~ ' = y  glow was e x c e e d i n g l y  h igh  and t h a t  s e p a r a t e  form of  

t h e  a u r o r i  went u n n o t i c e d  even on c l i c h e s  w i t h  a 5-second exposure .  

The r c s u l t s  o €  f i l m  photometry are b r o u g h t  o u t  i n  l i g . 1  

n e x t  page ,  The glow i n t e n s i t y  o f  t h e  11 Feb.1958 a u r o r a  is h e r e  juxta- 

p o s e d  w i t h  t h e  b r i g h t n e s s  o f  t h e  p u r e  t v , i l i g h t  s k y  at z e n i t h  d u r i n g  

t h e  morning o f  1 6 -  17 February  1958). 
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AS may be s e e n ,  t h e  glow i n t e n s i t y  e x c e e d s  by 2 t 0  3 times 

t h e  b r i g h t n e s s  o f  t h e  pure t r i l i g h t  sky, even  d u r i n g  t h e  l e s s  b r i g h t  

p h a s e  of a u r o r a  development ,  when t h e  Sun's z e n i t h a l  a n g l e  is 

io e. when a l l  t h e  atmos-,here a b o u t  80 km is i l l a i n a t e d .  
9 9 O ,  

f.4 I- f,4- ' A '  
12- 12- 

I I I I I I 

210 230 250 ,710 330 ,750 410 430 450 

Fig. 1 

Because o f  a n  e x c e p t i o n a l l y  h i s h  t o t a l  b r i g h t n e s s  o f  t h e  

whole sky, s p e c t r a  o b t a i n e d  w i t h  10  t o  12-minute  e x p o s u r e s  by t h e  

C-180-S caLiieras, had a very h i g h  baclr.;round l e v e l ,  :mking t h e  l i n e  

j h o t o m e t r y  ex t r e rze ly  d i f f i c u l t .  

Comnarison o f  s e p a r a t e  developm3nt s t z r - e s  o f  t h e  aurora.  

w i t h  Geomagnetic f i e l d  v a r i a t i o n s  s k o n s  t h a t  t h e  e u r o r a  was a t t e n d e d  

by a s t r o n g  a a , , n e t i c  d i s t u r b a n c e .  I i o reve r ,  w h i l e  t::e 11 ;ebo135S 

a u r o r a  h a s  no e q u j l  f o r  t h e  whole 1957- 1961  p e r i o d ,  geo:;ia;netic 

d i s t u r b a i l c e s  of  s u c h  c h e r - c t e r  a r e  r a t h e r  o f t e n  o b s e r v e 6  i n  I;ur?r;insk 

( a h o u t  once t o  tv5ce a month). fllthouph t h e  b a s i c  phese  o f  t h e  ?eo- 

m a y e t i c  d i s t u r b a n c e  conlr.,enced suc',enly a t  01 25 h o u r s  GIIT on 11 l e b .  

195c, t h e  a u r o r a  deve loped  , ~ r a d u a l l y .  
- -  h a v i r g  a p p a r e d  i n  t h e  ; ;orth a t  23 30 h o a x ,  i t  had f i l l e d  
S !iV 

t h e  rdiolej  by 01 20 hours .  lit 02 06 h o u r s ,  b r i g h t - g r e e n  l i x e s  v e r e  

o b s e r v e d  t o  t h e  :Torth, n h i l e  red-yreen $ov vias n o t e d  n e a r  t h e  z e n i t h .  

3 y  02 1 4  h o u r s  a corona  m d e  o f  red znL ; reen r a y s  had forr ied,  and 

rarii-ant bani-s  a;.,cared i n  v z r i o u s  pa r t s  oi' t h e  s k y .  ;.t 02 23 hours 



L . 4 .  

t h e  s z m  co rona  s t i l l  cas t ’ ? e r e ,  rrhile red @ow extended  from n e s t  

t o  e a s t  r”orl.ciiig a broad  band. To the  s o u t h -  a r e d  glow, and c r e e n  

r a y s  c o v c r i n g  t h e  r.hole sky. The v i s u a l  b r i g h t n e z s  of t!:e vho le  auro-  

r a  reached  t h e  4 m a r k .  1~ b r i g h t  r ed  band appeared  a t  t h e  z e n i t h  

a t  0312 hours, a f t e r  a t e q o r a r y  d e c r e a s e  i n  i n t e n s i t y  h a v i n g  begun 

at 02 45 ! - cu r s ,  r e a c h i n g  m;rk 2 at 03 00 b o u r s e  Then a z t r o n g  r e d  

l i z h t  d i f f u s i o n  was n o t e d ,  which con t inued  t i l l  s u n r i s e ,  c o v e r i n g  t h e  

whole o f  t h e  sky .  
n i h e  r e ; u l t s  o f  car iera  C-18Osiiot photometry have shorn that  

t h e  lu - ineecence  i n t e n s i t y  durin.;  o b L e r i a t i o n s  v a r i e d  i r s i g n i f i c a n t l y ,  

v:hile a s h a r p  d rop  o f  ge:ieral v i E u a l  b r i q h t n e s s  from mark 4 i n  n i g h t -  

t i n e  t o  nark 2 by mor in ing  could  be n o t e d  de v i s u .  Such i n c o n s i s t e n c y  

i s  e a s i l y  e x p l a i n e d  by t h e  f a c t  t h z t  r e d  glow p r e d o d n a t e d  toward 

morning,  t o  which t h e  eye s e n s i t i v i t y  i s  s u b s t a n t i a l l y  weaker. 

A s  was a l r e a d y  n o t e d ,  37 s p e c t r a  were o b t a i n e d  v:ith t h e  a i d  

o f  t h e  C - 1 G O - S  s p e c t r a  camera o f  t h a t  u n u s u a l l y  s t r o n g  glow. 

: - resented a r e  i n  ?ig. 2 a- 8 spec imens  of  s i3ec t r a  r e l a t e d  t o  

t h r e e  d i f f e r e n t  s t a g e s  o f  a u r o r a  d e v e l o m e n t .  Even a s i i q i l e  compari- 

s o n  01 s y c t r a  a t t e s t s  t o  t h e  d i f f e r e n t  c h a r a c t e r  o f  t h e  a u r o r a  obse r -  

ved at tLose  s t a g e s .  If t h e  u s u a l  spec t rum vas o b t a i n e d  i n  t h e  i n i -  

tial p e r i o d  (00 09 h o u r s ) ,  i c h  i r  c h a r a c t e r i s t i c  o f  a _ t e n d a r d  auro-  

ra,  t h e  second ( 01 45 h o u r s )  and t h e  t h i r d  (0409 hours) n e r e  s u s s t a n -  

t i a l l - y  d i f i e r e n t ,  F a r t i c u l a r l y  s t r o n g  X 6300, 5577 
bands ,  and a l s o  fJIIh5000 8 ,  ~ $ 4 8 6 1  1, [N 5200 H e:,As;Jions, 

may be n o t e d  i n  2’ig. 2 6 ( s e e  n e x t  page ) .  F i n a l l y ,  a p e c u l i a r i t y  of  

F i g .  2 6 is  t h e  p r e d o n i n a t i o n  of t h e  l i n e  6300 over  5577 i, 
t h e  d i s a p p e a r a n c e  of 
t h e  l i n e  X 5200 1 and t h e  development o f  t h e  o s c i l l a t i n g - r o t a t i n g  

s t r u c t u r e  o f  t h e  bands 1 NGN2 . 

l i n e s ,  1 NGN; 

4861 and 5000 1 e d . s s i i ; n s ,  t h e  enhancement o f  

+ 

P r e r e n t e d  a r e  i n  F i y .  5 t h e  r e s u l t s  o f  pho-iometry o f  901ar 

a u r o r a  b s s i c  elxi- i o n s  a c c o r d i n g  t o  t h e  37 s p e c t r a .  I n  vievr o f  t h e  

f a c t  that t h e  i n t e n s i t y  d i s t r i b u t i o n  d o n g  t!ie s k y  i s  p ; - a c t i c a l l y  

i d e n t i c a l  f o r  a l l  e r i i s ; ions ,  ex-c-:>t 4461, 5000 and 5200 b ,  t h e  
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1 mecsurenent  v i a s  conducted only at  t h e  z e n i t h .  F l o t t e d  is i n  o r d i -  

n a t e  axis t h e  i n t e m i t y  l o y a r i t h m ,  r h i l e  G P T  is i n  a b s c i s s a ,  
I 

l a 

I , .  . 
I >  

3.677 

Zig. 2 

The saIiie r e s u l t s  a r e  v l o t t e d .  

i n  Fig.  4,  account  b e i n g  t z k e n  of t h e  

bac’qqround. S i n c e  t i e  back-round i n -  

t e n s i t y  i n  s p e c t r a  i s  o f  t k e  same 

o r d e r  t1iar: t h F t  o f  i n t e n s i t y  of t h e  

l i n e s  t h e i s e l v e s ,  no s i p x i f i c a n t  

va lue  s h o u l d  be i n - i ) t r t e d  t o  s e p a r a t e  

r e s u l t s  oT I;le:?sui’emnts. Eo th  g r a p h s  

g i v e  o n l y  a r e p e L c n t a t i o n  of t h e  

g e n e r a i  c h a r a c t e r  oL d e v e l o p  c n t  o f  

separc?te  a u r o r a  en i s  i o n s ,  and on the  

r e d i s t r i b u t i o n  o f  glor; yoyer  i n  t h e  

s p e c t r u n  as t h e  e u r o r a  d e v e l o p s  , 
i r e s e n t c d  are i n  F i g ,  5 t h e  r e s u l t s  

o f  photometry o f  b e s i c  b lo is^ l i n e s  

by  s p e c t r a  w i t h  2-minute exposure  . 
The baclrcroun6 vPlue  h e r e  d.oes n o t  

exceed 10  p e r c e n t  o f  t h e  i n t e n s i t y  o f  

measured l i n e s ,  2nd t h a t  i . c  why t h e  

p h o t o r e t r y  p r e c i s i o n  i s  r e l a t i v e l y  

h i -h .  
- I,y e x a n i n i n g  t h e s e  qrz.yhs, 

one may r e v e a l  c e r t a i n  e s s e n t i a l  pe- 

c u l i a r i t i e s  of t h e  i n i t i a l  phase  

o f  11 _‘eb.1953 a u r o r a  d y n a x i c s .  

Being enhanced a t  t h e  o u t s e t  

0 2  t h e  aurora, t h e  g r e e n  l i n e  

we&ens s i - m i f i c P n t 2 . y  tov:ard t h e  end 

o f  t h e  o b s e r i - a t i o n ,  r h i l e  t h e  r e d  

oxySen l i n e s  m a d u a l l y  i n c r e a s e d  t h e i r  

i n t e n s i t y  . 

55771 
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The hydrogen emiss ion  H p aFi,eared a t  01 j0 hours, i*eachin,g 

i t s  maxixiurn n e a r  02 00 h o u r s ,  when t h e  i n t e n s i t y  of l i n e s  ), 5577 
and X 6300 s e r e  e q u a l ,  and 

a f t e rv i a rd  i t s  i n t e n s i t y  be - 
gan t o  d r o p  g r a d u a l l y .  (H, 
mas no t56  d u r i n g  t h a t  nilj;ht 

from t i n e  t o  time nlready i n  

even ing  h o u r s ) .  The c h a r a c t e r  

o f  t h e  s;natial d i s t r i b u t i o n  

o f  H p  d u r i n g  t h e  t i m e  o f  ob- 

s e r v a t i o n s  is i n d i c a t e d  i n  

F ig .  6, EIaving anpeared- a t  

once i n  t k e  ~ l i o l e  s k y  H 

nrogres::ively s h i f t e d  toward  

t h e  Nor th  i n  t h e  morning, 

when t h e  6300 a i n t e n s i t y  

exceeded  s i g n i f i c a n t l y  t !I a t  

P 

of x 5577 8. 
S i r a i l L r l y  t h e  beha- 

v i o r  o f  t h e  alloiced n i t r o g e n  

e i a i s s ion  is A 5000 A ,  whi le  

t h e  f o r b i d d e n  l i n e  [d 5200 i 
0 

has a n o t h e r  v a r i a t i o n  c h a r a c t e r ,  s i r ? i -  

lar t o  t h a t  o f  r e d  oxygen l i n e s .  lis t o  

t h e  bands  of t h e  f i r s t  p o s i t i v e  n i t r o -  

gen sys t em,  n o t h i n g  no re  s p e c i f i c  can 

be s a i d  b c s i d e s  t h e  f a c t  t h a t  t h e i r  i n -  

t e n s i t y  i n c r e a s e s  a t  t h e  o u t s e t  o f  t h e  

a u r o r a ,  on F.ccount o f  t h e  p re sence  i n  

t h e  red re;ion O L  t h e  s p e c t r u r i  o f  an 

e x c e p t i o n i l l y  s t r o n g  backyround. The 

i n t e n s i t y  measurement o f  l i n e ' s  A391LL 1 
e d z e  i n  v a r i o u s  s p e c t r a .  zttes'qg t o  t h e  

f a c t  t h a t  i t s  i n t e ' l s i t y  f o l l o n s  t h e  va- 
F igf .  6 

r i z t i o n  o f  t h e  yreen l i n e .  T:he p e c u l i p y . i t i e s  o f  band 11TG N2 i- v z r i -  

~ 
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t 4 - 7 0 / 0  

r c - l s t i o n  b e t v e e n  t h e  l i n e s  1 N GR2 4709 1 
- ( 0 -  2 )  and 4652 1 (1 - 3 )  i s  ev idence  

of t h e  g r s d u a l  i n c r e c s e  O S  t h e  o P c i l l a -  
o o o '  I I 

v a r i a t i o n s  c o n s i s t  i n  t h e  appearance  of a. h i g h  o s c i l l a t i n g - r o t a t i n g  

e x c i t a t i o n  at t h e  end of t h e  n i g h t ,  which developed  as ti le i n t e n s i t y  

o f  r e d  oxygen l i n e s  i n c r e a s e d .  T h i s  r e f e r s  p a r t i c u l a r l y  t o  t h e  t i m e ,  

when t h e  l i n e  

w i t h  t h e  l i n e  A5577 A. Because o f  t h e  f a c t  t h a t  t h e  r e s o l v i n g  capa- 

6300 h i n t e n s i t y  i n c r e a s e d  s h a r p l y  by c o n p a r i s o n  
0 

I b i l i t y  o f  t h e  C-180-S camera i s  n o t  g r e a t ,  one clay oii lg speak of  
t h e  a g g r e g a t e  e f f e c t  o f  t h e  o s c i l l s t i n , q - r o t a t i n g  band 1 NGN2 + snhan- 

cement. 

An anomalous deve lo ,x?nt  of t h e  o s c i l l a t i n g - r o t a t i n g  s t r u c -  

(0-  1) i s  c l e a r l y  v i s i b l e  i n  F ig .  7, which t u r e  o f  t h e  l i n e  5278 

I 

Z ig .  7 
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exceeded t h e  u n i t y ,  which i n  c ? l l  p r o b a b i l i t y  mzy be l i n k e d  vrith 

t h e  s i g n i f i c a n t  i n c r e a s e  oE t h e  o s c i l l a t i o n  te i ,pera ture  ( thousands  

o f  d e w e e s ) .  

The mamined p e c u l i a r i t i e s  of t h e  e b n o r a a l l y  s t r o n g  p o l a r  

a u r o r a  of  11 Februa ry  1958, observed i n  a g r e a t  a l t i t u d e  r a n g e ,  

a t t e s t s  t o  t h e  f a c t  t h a t  i t  was a p i a r e n t l y  caused  by a stream o f  

c o r p u s c u l e s  of e x c e p t i o n a l l y  h iFh  d e n s i t y ,  vrhose mean energy ,  h o r e v e r ,  

was U P U a l .  

* * * *  i?HT EIJD v r * *  

P o l  ar S e o>hgs i c Ki I n s  t i  t u t  e 

o f  t h e  USSR Academy o f  S c i e n c e s .  
I o f  t k e  Xol 'sk ;ubsici iary 

h t e r e d  on 
1 6  I:ovember 1961. 

T r a n s l a t e d  by ANDRE L. BRICHANT 

for t h e  
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